WNT signaling promotes Nkx2.5 expression and early cardiomyogenesis via downregulation of Hdac1.
The cardiac transcription factor NKX2.5 plays a crucial role in cardiomyogenesis, but its mechanism of regulation is still unclear. Recently, epigenetic regulation has become increasingly recognized as important in differentiation and development. In this study, we used P19CL6 cells to investigate the regulation of Nkx2.5 expression by methylation and acetylation during cardiomyocyte differentiation. During the early stage of differentiation, Nkx2.5 expression was upregulated, but the methylation status of the Nkx2.5 promoter did not undergo significant change; while the acetylation levels of histones H3 and H4 were increased, accompanied by a significant reduction in Hdac1 expression. Suppression of Hdac1 activity stimulated cardiac differentiation accompanied by increased expression of cardiac-specific genes and cell cycle arrest. Overexpression of Hdac1 inhibited cardiomyocyte formation and downregulated the expressions of Gata4 and Nkx2.5. Mimicking induction of the WNT pathway inhibited Hdac1 expression with upregulated Nkx2.5 expression. WNT3a and WNT3 downregulated the expression of Hdac1, contrary to the effect of SFRP2 and GSK3beta. Cotransfection of beta-catenin and Lef1 significantly downregulated the expression of Hdac1. Our data suggest that WNT signaling pathway plays important roles in the regulation of Hdac1 during the early stage of cardiomyocyte differentiation and that the downregulation of Hdac1 promotes cardiac differentiation.